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(57) Abstract: 

PURPOSE: A device and method for parallel-treating timing 
restoration using interpolation filter Is provided to operate a 
symbol timing restoration circuit which use the interpolation 
filter in real time, and obtain a symbol timing error with high 
speed. 
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CONSTITUTION: A frequency down and matching fHter{103) 
downs an Input frequency from an analog/digital converter 
(101) and detects by a matching operation. A digital 
interpolation filter(lll) performs an interpolation filtering 
operation by a control signal for the output signals from the 
frequency down and matching fllter(103). A decision section(106) decides and outputs a symbol from the Input 
signal. A carrier restoration device(114) restores the carrier after receiving an output signal from the decision 
sectiondoe). A symbol timing restoration devlce(112) controls filtering coefficient of the digital interpolation filter 
according to the input and output signal of decision section(106). 
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@Ei(interpolatlon filter)! MSt[^ ^« EfOlii t)S2< 9\tKi\ &Ei°l A13! 

^Sf SE1 S^iS %9 ^BlSh^ ^'il^f EI0I9 £^ I2<ii^S q^SPI 39 flEI 3! 3 

Dfl [[Fs s»(H my ^oicif. 

$ C80i» ^sm ^^7F 3X1 s^^a Etoia ^3 as^h a^scf. Eioia 

was PLL S OIS«(0| dSSl ilSOO ZiS 3»S8K)i dSS S^SH □ StOI TISSOI 

as iiisti U7h& «rais stm oia 7m »yisoi afssiz siq. 

^. QPSKLi OAN @2 W^S OI§9h= ^d SdOIAI QSEI= £1S EH)13 SSOlAi^ OWS 
□ PLL(Ptese Locked Loop) OIU DRKDigital PLL)S AhSe^TI SO. OjSF STS 3$ S^Sfi 



[oefAi gdODAi Ai:iy°j s& mi-s 5t£BAi SIS ^sss soi^ axis ^ 

& EI0I3 SISSI 7301 a?aD. 0I§ 9t«IAI PLL g^^fi IIHX|olSA|£ 3^ Titm »X|S^ ? 

s;«§s n±ny\ 9\t\(n ^°mo\E ms\ ^s bois ^si sisoiai afsei^ 

□IS Steohen KOII Sitl W^OfiAl^ SE1S U0m;f^S(Nyqu8St) SE1S AfSS^Sl^DI. 

Efoi3 m& sisoflA-i qo< d2= m^^ beisi ass oi§, urn Efois 9i^^ ^s 

9^12 ass OieF M^^ SEiOIAI MSSiB 71^ 3S d°l3h3 7»<S ^S. «0< Sf^B d 

3aLf. Oiatt a^dSS »BJ8^ SaS aZaSHM XIAIShU a& QIOIEI 

^El XIShEl^ SldSB 2M1 St=QI. 0!^ Jl^m^ UHU EI0I3 «?SI aSSJ ? 



^7ia( as snss 9^*^ b ers^ ^sis axis if^si ^b Efoia sissj 
7t*Ai fiiAi^^ ds nam 9\tioi a2t seib Afssh^ e>oi3 assj €s^s fisiot 

S»2| aq AI3l>:Sf SE) BQS «E|S^ i^If ^B EK)I9 2^5 ll<i(0£ 9{*y SB 



^71 fits<§ SSSPI s g,>-aoj axis ^B EH)I9 ^Sl S»OflAJ°J EK1I3 

aoiAl, ^dS dSS 7l?a CH^MAI aXISS EK3I32| a(§|«h7l mK)t US 3«(HI 21«ll 

AJ qisa^ A/D e& 4=Bei 8^18 g« SEiS 4^98 S*l BElSof= 73 1]US2f; ^7] XI WSS 
SSI SEISEIOId d:SS aZh SE1€I 4=eS StI d£ M^^S ^'tlS^^ 31 22fSif; ^71 9 22^S 

s«i s^>QOls dss EFOjgj 2.n sb^^bs e«8 ^b eh)I9 $i^^s asM^ n 32hs; s^^i 

XII 32hSB B«I ass 3B EK)|gl ?I^7}0I [QEf ^r?! SZ^ BEI9 704^ detS S«IA1 ^013 

9I^S J&7\ty=: H 4]lfSB S«i«FEi, gN^^S BSXIt,* 7FEU (Sardner) aS»e>S Sfg 

01 sia. 

fei-^i msjs s«sh7i H sssj as §ss. axis aoia s*hhiai£i ewis s 

soil StOlAi, ^ ^B ^ ^B B0I3 aSt.^ % ^B E^ii ^§ IIM $19101. &>B 3 4iS3 7| 

jQiaS SEt B^S fi^^ SEi21 SjC^ gTO^SOl OlS 4xN B7|2| eilXI::^EiO| T^-^ % 
A« SlGj Aia^SJ dBliF 8E1 7II4^S| dOfS ^tfS^ » IjlFlijlF; 4r7l I2HSS SM d^iS dS 
AI9>bSf aZf SE1SI 7|4'Z»S| 5S d£OI OFS TId a3W ^mLookup) 2B OlSSIOI Tld S 
2fS Be!9h= n ZjUSS SWOI BEi2| S^l AI3>:Sh BEi B^S @S ^EiSie C] Sta. 

^71 ^sis irsspi 9itt s ft'S^ £ a@ mus. axis ^b Ehoiii «is s^oiaisi eiois) 

»aOil 2{0IAI. 4=dS d2S 7173 [H9»0flAd aXISS ^B EfOIDSj $|fe^g «5aSh7l «N«h01 US S« 
01 2|$BAI ?&E|^ 4'B2| B^S BEig 4'BS S«ll BE(il6^ m^W. ^7| 9 I 

sti BEmaois dss mzt beis ^EhS e«i ds azw ^tis^ a zufsi^; #7i 2 
afse s«i fiz^ois d±s ek)I9 £xf as^es s«i ^b boisi asti^ m aius 

3f; ^71 Xg aS^S S»fl ass ^B EKIIS 9I^H)I [QB ^71 BEig 4^?^ 714' d^tS S«l 
AI EfOia 9|#»g a7l«ei ?lt^ ^= SSXItf 7h£LH (Gardner) aSWHS 5j8«fe 42h 

^ ^8 S ^B EKII3 £^ a«th $ ^B EfSl ZfS ^ISKN. i^B @ 4ijlS IX^SS. 
^EJS BEI SS1S MZ^ BE1°I a^l^S gTOFeOi OlS 4xN 37|S| ei|X|:^E10ll :g3t.^ S Af§ a 
AI3I:^°I dOlih BEI 7(4'S| dSIS XI 52fS; 91 ^71 Q SmSS SSI d^lS dS Aia 

^SF BEI2I 714'Z^SI SS SJei dSM 0}^ 7ld SlfS &S-(Loo((up) £S OISSKN 7ld S^fB 
S^SHM BEI2I SiCI AlS^Sf BEi BC4S %S ^Qfth^ XI 63FS!S 5ti«Fb Q Sta. 

^71 gajg egs}7i 9itf e Braai i!!7hsjej sgs. ^7i ^b ekiis ^7i as^sj a 

set dss aeiemF EJ0I9 2»s ass^ EK)i9 2^ a57is>: a^dss 7i&^s 4^7| axis 

az^ BEI2J BEI ?1I4'S aOI*h= EHJia *l^ X|l017l£f; ^71 EWI9 *l^ WOI7|0« Se^a^ dfiS 
71 fiSS S^liiaf S9d«F0t Betsi= d^^7|SF; ^71 dd7|S| B^dSS 71 fiSS AJZ.^sef XIS 
Al?1 sqs^ a IXI97l&f; ^71 Xia7|S| SCtdS&f EKIIU ^Ve aS7|S| sqdSB «rd«K}t sat 
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£S e^^4«iot «ei8^ a 9! m zphpi^ seidsis ^^mo^ 7\ «i§eioi s^t 

Q. 

&m^s\ ^&it ^^n ota 7^x1 01 :7id aowi Afssoi sitti a^^s £as 
n 72= '^as d£9 Qi5;oiAi anfi£ Efoi^^i ^sl^f:'l »i3ioi s^oi si 

tIAl M)(Arailog to digital) SeiS §EIS dSS SEiS^hJl, € 

EIS OlSSKM ^JSS az»tf EK)I3 2» aS71£^EI EH)I9 9I^»9 a««^Q. ^ 
B EfOia lOa flOl SISHAI M^.^ SEISI fiSIS S«IA1 EKUS flTIA^ 71^ 

3 0t7IAi lassi^ ^ff EfOIS «ta iV^^ 7£ W^42S 7h£U(6ardner) 

@1 ^^ElSf^ :qi?it.CK OIS ^ ^ EK)I3 3|l iS§ 

erohsom, ois 4 x n 37isi eixj^^aoi josit $ noi asoiAi ^stm aoi dsn af 
s ae? Aiaisi fleia aa 7114=2) ^eis tit^D. aeia da Aia>:2f M^^ aasi 7«4= 2121 ss 

7l^i»0l S^IZ Al^iOr SK)i :&SS|a£ OIS tlS«^7l ^101 W dSIHI COS 7ll^» 32^3 
^^(Lookup) S9 OlStlOt 7112^ Sj^S Wtm ^fl AlSm. 

OI«K £Sa 32dK)l e SrSOl [0€ tiKt^ ^AIMS ^StKIf. 

£ IS e m^w am mz^ sas Afs«^ ekiis msi 9» sm =?^s^m. e ^'soi stsg 
Q7\m «EH^ 4idgi dss A/D»»(ioiw m mi sa(io3)M Ti^a. s& sa(K)3)2i m 

^ dS= EtOlil a£(l04)fi 7|:jt)AI eHiOlS d^S^Ei EKII33 ^^^I^SJ 

S d2c 99(Decl8lcn) »(106)0gA| SdS dOiafi 998^71 SQ. 

OIQI. £ IS SOrsiS) 9dAI^90flA| A»9EI^ e«27| SO|A| 7!^ a^UM €9 E»0|g|j!t & 

msiM, sd Ai:6iisj 4:d:7ioi a^E! ds= anti dss tim7\ 9itiM Mi^mia. us s^im 

OlSShOi A/D ^S8t^ ?20IIA|^ dd7IO|A| M^t\^ S^li ^d^iOlAi A«»^ gB) 2.^21 *i 
□IS ojSIAI ^9 aOI9 9301 BUti7\ USOI 019 M^^7| tlS7^ SfiAHH 019 9I«I MZ» 

eas Afg^ 4= aa. 

^, A/D SmiODS! d£e 7|;QQ|5;o£ SFtf ^&8K))(I03) ^^(Real) dSS ^SS 

ess « I-Phase Sf QjJhase dSSj ^:!i4= diSS UmH @9 €BI2J Stl SaOlAi 7^^ Sa@9 

astu n^^wiAi gsrsfe *?i7ioiAi Tad- swi sii tis^ s« eaii^tf^s oi ^ssi 
Tid- Sf9 30ISA1 2^m^m tKfS[^ yi^s nstm ^iskh s& seis^ ^n^^: 8it!9is saioi ^ 

Sti^ =?2.S. OI^OiSD. 

HEIES. ^m^ 8Kf sth sans saioi tma. oi^h ds= ?m a^WM ekiisj 
^a si£( 104)9 7<xiAi ^9 mm 9i&nm nmm ^^m^ 9\^m Ka(io5)8K)t 4^d aoia 

s sm stoi Esv QiiDfAi sttf (202)8^12, 01 ZTS s^ it uii27i (203)01 Ai timtm 

Zt9 ^QlAia MZ^ SE12I 70^ 39 HJim SOiM QE 7||^ 33 dB|8)E^ ;iO| 

om. s^ti s. mM aAis eioi9 stn S97i(2oi)^ oi£i 7^21 72 g^^i 901 

7^EL-|(6ttrdn8r)2| 9SXItf«^S flettrao. 

01 *gm^ as EK)I30|A-| tilS ^9 EK)I3 ^SO|A| 1/2 »OiS X|§0|A|2t ^3 
2i3 0I88KM as} dSOfl CH*f ^9 EWIS 91^^ SStJCh. 393 £7td2= S|S7|(202)0||A) a) 

dfi7h 2^3 SOlAia »I017I9 ?g8PI XI01 d£9 m^tlCi. 

^. s^ as ssf S2j as 7w« ajes ds^j ?f2j wtroe 71s as ass ♦a as a^sh 

2 esj a s^s as ym^ -121 as ee? tfQ. 01 as oisskm as aoia aoi 

tlS(207)OIAI& SZ^ SadlDOIAI A^SSI^ Sa 714^ 33 dei8hI2 ^9 EH)I3S fliOISh^ :7| 

&3 ^atHif. 

I1QI2 <-! OIU -121 dS7t Br^8h9 S|»:7|0| as aS! (reset )8h7| 9^1 aOI [QSfAi S 

Gi a(204) 7Ki»(a)6)8t& S|S(208)7h ?€E)OI StU. 

E 3S E 20flA| QAI& 71^3 ShESBOilHIAl €EH9 LiEf^iD. 

a9 EH)I3 S» a97|(30nOIAI^ aeiS ^Sl <itE3 »0|7I «l8K)t ^ 7H2J ^901 Qier IjtwstSi 
ILPhB8e21 a9 AlZfjtt 1/2 S| 99(lwl1 tim 8avle)(333)0| EiDj. 01 asi SfSJ 33^ 
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gSI ZtOI C«»7|(319. 320, 321, 322)01 W^a. 

Cf9S^7|S| ai«1S S3 7\V QIO|EI(332)0| S|«|A| SSSQ. Zf^tSi DSSK7I0I CHtf dB| SKiS 

di(k)(302) di(k*1)(a)4) ^fiSJ t.^ ^9 n97l(3IO)§ S^'OS CHt.^ £tm [QBh Sill 

2J as»7l (319)21 se^OI aSEI=C3, a aiB2| DS»7l(319m di(k)(30e)2h di(k*1)(304)2J ti a 
B nS7l(3IO)S 7IS ZrOI 10(314} °! S9 zljwlf(k) ttS Hmtyjl 01(314)^ S$0|^ - 
ziJ»lf(k)S aei«HM. LHflXI ? 5«0|A|S 02| 2» 6!e)tJa-. 

^ su i:fst^:7i(320)si e^s di(k)(302)s) as silh di(k*i)(304) as ztsi 2«oi tDSf « an 

OS£F7l(319)St 0m7i7i 'imS.S. SSiiQ. 

Ai am D«»7H32i)ej se?& dq(jo(303)2i a« aaf dq(k*n(305) as aei 24hhi toa s an 
ossPi(3i9)Sf d^7^^i SS90I, u an i:fS2F7i(322)si fteis dq(k)(303)si as 

dq(k*l)OE) as XI97|(31I)B 7ia ZtOI CH^^ 2ttOI [QEF 9! asa-7|(3l9) S( Dh&7fn » 

OlS DS»7|2J »eis aa^ie! *Si «S 7k+7l(arry save adder: CSA)2f ?HEI SB 7K*?l(carry 
propagation adder: CPA)(323)IHIAI QftKH SQ. 

«i=i jiFss ^» as EK)i3 2.n zr(30i)s as Ehois ^sj assi oi^ &s s(324) 

«iaD. 55 01^21 as »hE«l01EJ ^SE2f Md Sfm SOISAI Tliif ft2fS §CH »2r 

2.S. mm ^s.m. ai7q:f^M(324)g Af#tta. snx\^ qi^o, ^$|^ 1/^28 . 

(1/128*1/64*1/32*1/16) AWI5J a(331)0IDI, Olfe 4b|g£ SeSD. 

A, ?5 OI«tS 4ld|M ^ms. QCIS^ 01 2(011 [QSf Ul^ iiE.^B 4=MitCt. ?H OI^OI 1/128°! S 
?g MS g9 ElOlEi^ 4a51 UIM ^«!*K:f. 

UOin Om UIM(331)0| OiSIAIH 01^7^^ Oi«tjtfS| S 7I^S ^£MS^ 7|g 

9 omim ^««K>. uiM S3f^ csa«gpa(325)oiai Qs^ot 95 01^ sa 4^t*a. 

5!€7|(325)S1 S^S as ElOISIfi 39019^:71 3901 dSS BT^Sh^ Sjq(334)£ QeiaCf. aS 
EWIS) HOI SaOIAJ^ E 221 5!» 7lfe(326, 330)a Sd ^ti\S 7\^{3Z?). Sd « M 7^(326, 
329)«f^ ^StCK 

^. SS:7I(325)21 55 OI^OI tjXBSI as EK}I9 £^1- d:SSf OIS S^ 2{0| 

S£IOI Si^ Btitl(330)2J S^IOIOI, OIS 5^71(325) S«1 dSS Se| zr(327)jtf b|jil«K)l HOI 

dss gr^ M?ia. wn dS2i se^^ 2uies 3.^0. 

Hija7i2i aei ds7h g°i a aa 3a 10 as s^es LHSLHii. ds^h sej 

a 01 21 dHS S^*?a(327). 332 g2J gq itM gf2| S^i M0I2J 2tg 002J STS S 

ex«2| 5a«S7l(325)_a3f= fllOl dSOl gd StSfSS 5!a(326)SK)l GFAI 3871(325)21 
im2.S. SdZtCh. gS| Zie^S 7fa«h7l 9ltlA| S!fl7l(325) fieid^a Uini(330)0fl ;Q3«KI2. sM^ 

flBi7i(329)0flAj ste^g qswkks) cm as Aizton a€i7i(^)5 ae^so. di sses Ef 

£ 4^ as £1019 Afssi^ az^ SE121 Berat^i asfs ueiuiii sio. 

a^a as# 7ii4» 50« (Da Bfi*^sfg2j *i=E eyxi>:Ei(4onoi ;g§-(4ii)a am a© 

OIBI SSS 7y4:(402)S} Sit $ Sg ZtS &(403)S|O1 glE{21 S^S aQ. 01III Se^EI^ 

^ as EKiis m&m 9in as Eia msf as Efsia^ 9ia^7^ 1/221 inoi ii±7i m'^SQ. 01 ss 

OlSS^Ot EK)I9 SSTIOIlAi EK)I9 2X^8 9fi»h7l E!0. 

SEtJ, S^tf S BlttAI^ E 40flAI UEM 81E880IS =?^^^ tiEHM UEHSQ. 

StlSEISI dSS a^°S gfOhAJ 4xn *| = e ei|A| ^£1(501)011 a^ OlOIEIg SlStJO. 01^ m 
i* ^SLS §CH Al?lfe es flEIS *1ShOI 4 SMS SAIOII «eiSf71 9m 2S0ID. a?? R0(505), 
Rl(504), R2(5D3), R3(502) ^ Se;0| [QS^ DOO, OOh 002. D03(510)£M ae)E|Il gsJOfl [Qef £^^2 

£ 44£gs ^yita. 0I117I :q9@ ess EI0IE1& snm ^s.e ein^Eia im ^sei 

eiXI:6Ei(520, 526)01 ^S^D. 

€1 »as mm 47H21 a^ cioiei ais^s oia ^aAi^i:!!. on s@ asM7HS!S)s Sokh s 

i!EH21 7tl4:Sf Ssl^ 71&S ^^^ilH SLh. aS E^a2l tan(k)(564)B S7I 9l«fAl 
ton(k)2f ShSS 4^ Sg ^BB Ein^EI(520)0l 4 ;H2I aB(S2U 52, S^, 524)oS « 

01AI ;3§«.CK 

0I§ Ztg E 321 E^lgJE^t aS^IMAJ HSS^^ m dS: DSEL(566)O0 S1«ll SHJSI (HIOIEI AI3j:^7^ 
deiSQ. 01^71 dOIS aoiEl ME^^ £3 BEI Tl^Sf S«BAi Qftl^^ jUSS TiSD. SZ>«IE1 

n^m stin= ]as(5(i. 542, 543, 544)g ^irss a^skh aqsi^ ztoi tost diei s9S 2{oi 

SeiaD. 

Oi&M iim Alston QltlAI n^'S SS^ Tl^g aei AI9:^ 9N m& OIEI SrS B^ShS 

01 itm am= e^s} aa. 

mSfAl, S9 ^El§ 91^ Sg Ji^ ZtOS CHtl S2| Hi* 2tB S^tKlf. S^E! it SOI EK)I9 
aS^IOIAI 7iSt\^ HOI dS:HSEL(567)0| 2]t|A| Tl^i aiy-^ d^iaEI-. 

>4QtS S3^ THE! JSiS 7i{*7i MBKcarry save adder tree)(5eO)Sf msi SB 7^7\l<!»rnf 
PFopasation adder)(561) BdS Q«K)I S3 BEI BBIS LHaaQ. tcn(k)(564)21 OS aS 9 
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S! ton(k«1)(565)ei itS. ton(k}(564)Sf UmyiJi 'S^S.S. ton(k*1 )(5G5)5| Cq3t SSEIc AIS 
TUSH 33^ aOI d±OI (OEfA) ^4ejQl2 SEI«) 7«4«h SSIXI^ Tl&Q. ^@ 

mw\ mM ^ti sEiSh ^oh^ &KPino3)fi Ti&a. oi^iai qais eas ^^s ^se 7i;gatsi 

01 Ohb! Ql^ S3f 3S!0IAI A/D SSS itO. 

01 US geioi 2IMAI a= mi mm7\s ajsspi tusoii $4:d:?i2i a« sejej wis & 

019 ^i!(Slip)0| 4= S(D. [Qe^vM EK)I9 g>'X|oPI 9|SKn MZ^gEI(111)S AhSShTI 

BO. 

S**, EK)I3 Al S^S ^0171 ^ISKX §E1(103)°I d£S 01 d^M 01 

m«\0\ EK)I3 2Xh 3«7I(201)0||A] EKllil 9\^n^ SSttCK aSi! dSS 0ISSH3I EK)I3 
JIOI tlS(207)0|A| EfOia 9[&nS 9lt^ ;a0l d£9 ^Hlf. 01 ;a0( dS^ SEIOI 

et^EIOI S^H gE12| 3«49 9|^WI o« M^h^ 9|X|0|AJ &m 9«0I fiL^ SEt2| 7|| 

S«l ^= 018 e aSMAJ JUAIB SEISI 4 £i hps 01^ II 

^21 sdoiiAi Ajsg nasKfl zaoi2i=-aAje! beis Afsshasn Afsa ?i^= «7H2j ass ds 

ElOtAI Siq ^SOI [H«IA| 4I«°| I^fS 4" S(7fl «F90. 

B irSOIAI^ est <4£B ^0171 9mi ^ 7HSI ^SM QI& OIS 7HS| gAIH flBI«^ ^9 » 

a AfB«^aD. Olfi 9tS\Ol SAia M^^ BEISi sq ElOIEI 33 4»S| AIB^S U^rS 

HCM ^B EK)I9 9B SSOIAI «5EI^ JiOl dSOl Um t}US\ AIS:&B dOie^SV S^StQ. 

OI^Tfl d°lgi AIS^^ BEISI S8I= H^SOIAI DIS) 4 7HSI 501 QISIAI S 

^ S2I3 ^^^^ ^B ElOliJ SL» SB 2IS0IAI nSEI= ;aiOI dSOl IDS^ SIU2I B 
jlHi dBt«IOt 71^:^ AOm BS!Q. OI«a SB =^S.S BtlAI BAI^^ Al gS| 2WS 3CH 

A|?|7| 9\tH Z^BOO Sa^B 5AI0I B«19£« ttSiO. 

01^21 S301AJ s erss s§si ^Aioisf s.^9iot £Ai S! fi^^ha7a^.^ «»is?9^oi 2i«i uei 

y ^321 Al^ a SSJOS^EI aOILW 3^ tJS LHOIAI OS» »5 S B^^l ^IfeSICfe 2g g 
S7I0IIAI S4tSI n<!4B 7IS 7!&S £1 71 ST ^ SB SOIQ. 



if JO 

&'7i£i- irs @ ass, sawM ymi* beis oisskh ^i^ch^diai ^d ds2i & 

S EK)I9 9ltt«f£{||0| qi^s ;«£»«hS^0l, AfSS MZT BE|2| =^2: 70* ^£B $0171 91 

SKU €B ?3E9 ;9S»9f9c El, SEI2I 4" Hps 01^ BdOIAI AfSS HSim 

01 eOOI2E-3AI£i BEIB AhSSh9£QI AhSS 714^ 4:«2| 32.S. dSQOIAI 4 lll°l «l4t£ 

B 7ra£s s^aIl. ofsai hdiei *iei *oi7i ^iskj! aq *iHi siESiOl q»zB asfsha® 

a, MZt SEI2I 714^2^ a^S Stm at\^ jUSB ^BSB OISSKM ^EIOIOI 71!^ ^S.m SQIAI?! 

S?tr I. CIXI^ ^3 EH)I3 ^Sl S^OfiAIS!) EI-0I3 i|3 »e!0« a0|A|, 

4'dS d£S 7I» CH^ODAI QXIBS ^B EK)ill2| ««a«l7| $|8H3| US B«0|| 2|«||A| ?B 

EI& A/D e& 4'eSI B^B S& BEIS ^Bfi S«l BEI9S^ XI liUSIlf; 

4'7I ^ 12hS9 §911 BEISEiOIS d:£S SZ.^ BEI9 4=E^§ S«l d£ ^^^^ 4^SI^ HI 22fS2^; 

4'7i »i 2imm mn mz^eiois d2:B Etoia s.n 294^89 s»i &m eh)I3 91^9 a9s^= 

XI 32fS: a 

^71 M 3]lfS9 S«l 999 ^B ElOiiJ 9i^mi my ^71 ^21 BEIg ^B^l 714^ dei9 S«IA| 
EI0I9 9\^'nm QTISh^ «| 42^9 ^t.^ ^E. %'^2.S. 3S^«f 7hEU(6ardn8r) SBefa 

§ BtSSI^ SB MZf BEIB MSit EK)|gl MSI ^B 'Sm. 

S=ftt 2. Q73B ^B EKII3 SnWM^ EF0I9 MS ^'SJOI aOIAi. 
^ ^B 3 EKII3 SX^S ^mti n ^9 EfiJ ^9 2(9 ^«H3), 

^9 3 4^9 y\S2.s. »as set bei 9^9 m^^ bei2| gjqo^ e^owoi oib 4xn 37121 ei;q 
:^EioB ns«r « Ais Aia^2i dqa^ bei 71421 d^B ^^^si^ 3« ijusnt: 
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3^ 3. axis ^3 EK]igi mm sxtoiAisj eh)I3 ^3 ft'son aoiAi. 

&l= A/D 4^021 fiGis s«[ 8E19 4:eS S«l M 

^r'l Xfl 3]!fSfi SSI ass EH)I3 9\&*m vast SZf SEiS ^E^SJ TO^ <:4et§ gsiAl 

^ ^8 S EKliSl SX« a«& « E^S 6!S Sffi 9ISK)t, ^B S 4ijB »aS 
S& SE1 SeSB BE1SI ei^2S BTOhSOl Oil 4xN 37|2| aiX|:^E10l ^QS^^ « MS gS! AI3 

BE1 ?ii4=ei dB<s 4=my= n bifs; a 

£ir(Lookup) SB Oie«K)t Tild^ B2fS «etdK)t BEi°i Al^rbSKBEi «e<5 SB »E1«^ Q 
BjlfSS S«(«h^ ^S££ MZr BEiS A@*[ ^£1 SB x|B| S^. 

9:7Sr4. aXIB ^B EH)I3 SXIOi SiOtAI. 

QSIEI^ ^'^JdSB HS^III-^^ BBfOg aXIBdSS A/^ »&7|SF; 

^71 A/D SeiEl^ QXIB dSB U^'SOY SKf 3! SVBStB S«ll BEiB«f& 

4= *l« S S« BE12h; 

^71 ^11^4: SRf 3! BE(6 5«l BEiSQOIS dSB Cje^grn ae;E|^ ;aOldS0i 5|S| S^e s 
EiS 4'*Jti^ QXIB SZr BEIS^: 

gl^iEl^ d£0|A| dBB BSSKM Bei«^= BS^^Sf; 

^71 BS^Si QBBt d£B eieSifOh gf^IDB ^SSflS^: 

^71 BSi^SJ gJBB) dSB a^arOI- ^71 UJim S^>^ BEI°I BEI 7tl4:S MO\t\^ ^B EK)I9 atSI 
5»B £«t«h^ ?!S aZ* SEiB EKIISJ SB ASI S«l. 

^71 ^3 EtOIS «I3 ^71 BS^SI QBe4 dSB ei^WOh ElOIS 2^ aseh^ EK)I3 £ 

» afi7ISf: 

giS)d£B 7IS2S #71 UTtm MZe BEI21 BEI 7I4=B ^mm EfOI3 aOi7|Sh- 

#71 EK)I9 3VOI710D SJeiQ^ {jSB 71 «S3 S^&'3^ SSdtKn B^«l^ S^7|Sf; 

#71 «d7ISl BBldSB 71 AI^^SS^ nSAI?1 fie)«^ n 1X19712^; 

#71 XIS7I5J ge^A^22^ EHDI9 S.n aS7|2j gqdSS «d«Kfl H l7K+7ia; 

#71 M 17hd7|2J Se4d2S^ ^ 2X13718 SSI XiaSIOI aqSI^ Xfd^ SqdSS «fdSH)l B^^eF 
£ V 27hd7|; a 

#71 m 27^7121 BeidSfi SBIifOF 71 BSEjOl S!^ UlIDShOI H bl|3XIS #7! ElOISI 

9i# no\7\^2.s. aeiAi7i^ seizr UI137IB s«sf^ S3 m^2.s. tt^ &2t BE1B Atstt mm 

SB «EI 3^^. 
9W 6. n 4V £E= Xi sum SlOIAi. 

#71 #B EK}|9 nSI ns\ «^£S B0I7I fiSKM ^ #300 tH&^ l.phBS8S^ (LphaseSJ ^ 

9 AjZMf 1/2 S) «I#XI9 7ra& tilB(333)OI Si£« 4=Bjlf: 

Cf9tt7|S| BqS BS XI«F E0O|E1(332)00 2i«IAl B9E|^ ^B: 

Z^ZISJ □5»7I00 a)«h Bei d<i| S«liS 9^9 ? #BOI I jihasefiF (LphaseSI 2tOII CDEF BSS^ 

di(k)(302) ^B di(k«t)(304) ^BH| «H ^B XIS7|(310)B 7IS ZtOI QiV ZWt 0)9 S 9 H 
2J QS»7I (319)21 BB40I ISas 4=9; 

dl(lc)(302)SF dl(lc-»l)(304)S| & ^B Xia7l(310)B TIS ZtOI 10(314} 3 3$ ziJwlf(lc) S3 dB|«h 
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H 01(314)S! 3901= -zljnif (k) 1 ^etSKK UOm ^ 2tHHIAI^ 0 21 ^B; 

^ em QSSf7|(320)S| sets di(k)(3Q2)SJ ^fi Zt3t di(k«1)(304) ^fi 32) SWi Q^f £ em 
a3i^7U3l9)Sf DI^Tf^ g^^S SSEI= ^B; 

Al »!Kg i:fS£f:'l(321)21 S^S dq(k)(303) S| dq(k^1)(305) 2tSi StKHI [09 S SO 

Q5S|^P|(319) a DFff^W aSEIS 

U Stm QSS^7I(322)2J a^lS dq(kK303) S\ dq(k«l}(3a6) t.^ XI27|(311)g TiS 3 

01 01*1 5ttoi [Kh 34 em a«»7i(3i9) 91 oiSTm afesM asa^ 

01^21 SOI ShE^OISl aiSSSF 9S S0I5AI 901 AI?I7| 9\tt 'S^iS.S. lUI 

S«B7a^ Omsj l/l2B-(1/iaB*1/G4^t/32«1/16) AlOISI Zt(331)0|Qt, 01^ 4 UIMS SfiQ 

^£ 01^1 4 uiM €Bi£ eie^vha 01 2.^011 am am ^^^Mg ^^tish^ 4=b: 

tim ^SSE! a3« CSA«CPA(325)0|A| QeKH 014 SS ^B: 

S3:7I(325)°| gje; ^4S^ omol 5«|S finsi ^« EtOISi £Xh dSSh OlS se; ztoi 

Oi St= BIIH(330)2J aqora. Olfi □t^ 5!S7I(325) «q dSB SB| 2(327)3miiaffK)l M01 4!S 

B if4SA|3|= 4=B; 

aoj (MSSj areioi dlia^isi acj dS7^ gfsj gei a mo 3S lO sts se?«S UtMLHS. aej d 
£7^ SSI Zti2U ar:29 01 2| dSS »ei(327)«KII. S2t ZtlU^ ^ 3 AKltHI ZiS 
0021 aa 4«BJ 

*<xii2i 3371(3^) 33117^ ;qioi Ajaol mzy sq s bss si<S(326)skn DAI s{s:7i(325)sj 
2iB^ 7hS8Pi mM aa:7i(325) seidsg maosojos »§«ni. sq a aBi7i(329)(WAi 

a8H3i(3a5) us ^9 AlztOli Sia7l(325)S aqs^ 4B3 SEIS MS 

it Eioi9 ««a »a sjQ. 

7. n 4«M)| SlOjAI. 

^71 SEie &y\ ^m4' «KF % S«r BEISI aq dSS aqSS BTOM 4»i ^SM EH 

xiiEi(5oi)oi aq aoias jsisti^ *b; 

ol ^SE^ ^Ji^ik ^ DO3(510)^ aqEIH 

38 UOIEI^ a7l±&2i \xn^E& eyX|>:E1(520, 526)01 ^SSh^ ^B; 

S9 ^EIB mid 4 7H2I aq QjOIEI AI9^B DIBI SSM9\11. OIB 3S CfSS^7|(525)B SSKH 

azf sa2j ?04=2f 3«i= 7ISS ^'SSCT m= *B; 

E^a2| 3B tcn(k)(564)B 371 mHAI ton(k)Sf ^ Si^ 5g iSBS 

STti^EI (520)01 47H2I 36(521. 522, 523, 524)«S iojAI ^B: 

^zm& 794=91 fiti^e 3^(541, 542, 543, 544)01 ^ETSB A^sKH aqa= stofl coe^ o\a fiS 
B as sqtfe 4BJ 

SB ?ciaB 714= stoii ffl«8 S2J Tid as aq*te 4^b; 

aqs 7i<y a sm ehdiu aa:?ioiAi sioi dfiHsa(567)0ii 2|«iia) TUd ^^7\ ^qa 
^ 4^B; 

dqs a2fB ^i^^i Ma(560)sf ^a sir :'^d7i(56t) ^ss aqs atm s.z^ bq a 

qs UIMLH^ ^B: 

ton(k)(564)2| OS ^B aSI ton(k«t)(566)2| aS ton(k)(SB4)S^ a\S7m m^SS. ton(k«l )(S65)2| 

aq3> 9@a^ aq ais>^s oia ss^s oia as i x n ^bm. an^i^Eioi justm 4& 
aiife fliol dsoil coaAi aqaji a^^ bei2j n^s^ s«iw= ^^b; a 

^B E>a3h 9l^7h l/2Si moo dSOl Dlt.^ dS£ 2 7U2| ^BOI mt ^B A|Z|0|A|21 ^SUf aS 
«IS£S ?ftl^ 4»BB S«r«f BEIfi Mmtt ^B EKII9 qSI SB «a ^« ws. 
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